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[57] ABSTRACT -

The invention relates to a membrane electrolysis cell of
the filter press type with one or more plate-type elec-
trode pairs, each comprising at least one non-continuous
active central part, with a membrane provided between
the electrode pairs, and with a seal installed between
each electrode and membrane rim. The membrane cell
is suitable for the production of an aqueous alkali metal
hydroxide solution (cell liguor) as well as of halogen
and hydrogen by electrolyzing an aqueous halide-bear-
ing electrolyte (brine).

The non-continuous central part of the electrodes has a
grid-type structure, the grid rods of the electrode pairs
are staggered by a maximum of half the rod width, the
grid rods of the electrodes are arranged so that their
interspace is smaller than the projection of their width,
the grid rods have a convex face at least on the active
side, and the thickness of the seals between the elec-
trode and membrane rims is equal or inferior to the
height of the grid rod portion protruding over the elec-
trode rim.

3 Claims, 4 Drawing Figures

7

N
N
/f-’;_.c:_\,__ |

'/ )

e e g i

T T T o LR W Y T LR R TN Y

NN

L )
-'FF
L
S
) "

&

7%




Sheet 1 of 4 4,469,577

Sep. 4, 1984

U.S. Patent

ffffdz\\\\\<
\ﬁmtmﬂhmm&mmmnn\m‘u - wﬂl

//Ar

’?‘

£y 1 . W Y ‘W T, Y, N, W, N W L Y. Y, i, Lt % I_. I

R 'l.'_\

II!‘IIII W - IIIIII I I

F'ed gl did 7 i s d s I

\§§\§§ 'u...., .,

mall SVl & = TP E ™0 R A TV N ) B ..-.H...I:‘I..I.III-I.II- _t..\.._,

BSSRNN NNNSNN  aa

\§-




4,469,577

Sheet 2 of 4

U.S. Patent  Ssep. 4, 1984

N %
, DNNNNN
N

\0 4 R .
\\\\ ,_I._l..!l.l.llh IINI.IL N -h.,hf..dl _.L__M.._l;u
., H§ 2 ,Wf,.ﬂhﬁ

. rf_’_.“‘._.... — ._l*
..“,l... o = hh..i.. o
¢, ¢

AN RN NN NN

» LN *
\) e N N
.‘1 A R . i.# #‘. N _f.f -
- > = Sl i o Al A A, sl

F il Ay o T I el
N ™" " . . L. T, 7 A 4, T S S ¥ A———

D




Sheet 3 of 4 4,469,577

Sep. 4, 1984

U.S. Patent

- eyl




U.S. Patent sep. 4, 1984 Sheet 4 of 4 4,469,577




4,469,577

1
MEMBRANE ELECTROLYSIS CELL

BACKGROUND OF THE INVENTION

The invention relates to a membrane electrolysis cell
of the filter press type with one or more plate-type
electrode pairs each comprising at least one non-con-
tinuous active central part, with a membrane provided
for between the electrode pair(s), and with a seal in-
stalled between each electrode and membrane rim. The
membrane cell is suitable for the production of an aque-
-ous alkali metal hydroxide solution (cell liquor) as well
as of halogen and hydrogen by electrolyzing an aqueous
halide-bearing electrolyte (brine).

Such an electrolysis cell i1s already described in
DE-OS No. 2809 332. According to this description the
filter-press-type electrolysis cell consists of a great num-
ber of vertically arranged alternating flexible anode and
cathode plates with a cation-permeable membrane in-
stalled between adjacent anode and cathode plates.
Non-conductive flexible spacer plates are provided for
keeping the anode plates, the membrane, and the cath-
ode plates in place. The thickness of the spacer plates
which are either coated with sealing material or consist-
ing completely of an almost uncompressible sealing
material has been chosen so that the membrane is freely
located between the anode and cathode plates. As the
anode and cathode plates are thin, i.e. of low surface
stability, their distance across the active area towards
the membrane is irregular. The consequence 1s a vary-
ing distance between anode and cathode plate and thus
a varying surface load (voltage drop, electrochemical
efficiency). Moreover, it.1s difficult to perfectly stretch
ihe membrane from the cell border to maintain smooth-
ness thereof during operation. In addition to a possible
waviness of the anode and cathode plates, an imperfect
smoothness of the membrane might then have to be
faced so that the space between the anode and cathode
plates would not exhibit absolutely uniform distances
and conditions.

The object of the present invention 1s to create a
monopolar filter-press-type cell which in comparison
with those already known offers improved properties.

SUMMARY OF THE INVENTION

The present invention covers a membrane electroly-
sis cell of the filter press type with one or more plate-
type electrode pairs each comprising at least one non-
continuous active central part, with a membrane pro-
vided for between the electrode pairs, and with a seal
installed between each electrode and membrane rim
characterized in that the non-continuous central part of
the electrodes has a grid-type structure, that the grid
rods of the electrode pairs are staggered by a maximum
of half the rod width, that the grid rods of the electrodes
are arranged so that their interspace is smaller than the
projection of their width; the grid rods have a convex
face at least on the active side:; and the thickness of the
seals between the electrode and membrane rims 1s equal
or less than the height of the grid rod portion protrud-
ing over the electrode rim.

As the membrane itself acts as a seal, a further kind of
realization of this invention might consist in combining
the two seals arranged between the electrode and mem-
brane rims to a single seal located between one mem-
brane and one electrode rim of an electrode pair having
a thickness equal or less than double the height of the
grid rod portion protruding over the electrode rim. In

10

15

20

25

30

35

40

45

50

3

60

65

2

this way, the number of the component parts of a filter-
press-type membrane electrolysis cell could be reduced
and thereby the number of sealing surfaces and of possi-
ble leakages.

According to a further embodiment of this invention,
the grid rods are punched and shaped from the elec-
trode plate.

In order to safely draw off the electrolysis product
formed, such as hydrogen gas and chlorine, towards the
top, the grid rods are provided on the convex-shaped
face with numerous transverse grooves. |

The special advantages obtained with this invention
are that the distance between the electrode plates and
the membrane becomes zero and that the voltage drop
in the entire electrolysis cell plant is thus substantially
reduced. It is not necessary, as was before, to install
elaborate supporting structures for perfectly stretching
the membrane and maintaining it smooth during opera-
tion.

The absence of such supporting structures entails the
gas evacuation from the cell being improved and the
overall length of each electrolysis cell being simulta-
neously reduced.

‘Moreover, the convex shape of the grid rods on the
membrane-facing side and their staggering by a maxi-
mum of half the rod width offer the advantage that in
the convex area the distance of the rods between the
anode and cathode plates is constant thus creating a
highly efficient electrode surface.

On the side opposite the active section the grid rods
of the electrode plates may be of any form, even welded
to or otherwise fixed on the electrode plate. Decisive
for the final design will be considerations as regards
material selection, cost of manufacture, and voltage
drop in the electrolysis cell.

The electrode plates, i.e. anode and cathode plates,

are made from a material or are coated according to the
latest advances in technology. The seals used are also
chosen in line with the latest developments as to their
design and material selection. The electrolysis cell end
plates and the necessary tension rods are of conven-
tional design. Each electrode pair is equipped with
terminal strips for connecting the positive and negative
pole.
- The present invention is especially suitable for mem-
brane cells used for the production of chlorine and
sodium hydroxide by electrolyzing aqueous sodium
chloride solutions.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will
become clearly manifest to those skilled in the art from
reading the following detailed description of a preferred
embodiment of the invention when considered in the
light of the accompanying drawings, in which:

FIG. 1 is a cross-sectional view of an anode plate/-
membrane/cathode plate assembly embodying the fea-
tures of the invention in operating condition;

FIG. 2 is a cross-sectional view of an anode plate/-
membrane/cathode plate assembly in operation condi-
tion similar to FIG. 1 with one seal only;

FIG. 3 is an exploded view of part of the membrane
cell 1llustrated in FIGS. 1 and 2; and

FIGS. 4a and 46 show electrode plates with grid rods
of alternative shapes.
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DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

The assembly shown in FIG. 1 includes an anode

4

an electrode pair and membrane assembly having an

outer peripheral portion positioned between the
inner portion of the facing surfaces of said outer
seal members, said electrode pair and membrane

plate 1 and a cathode plate 2 both being absolutely 3 assembly including a pair of spaced apart electrode
identical in structural design. A membrane 3 is disposed plates having a membrane element positioned
between the plates of seals 4 for fixing the membrane 3. therebetween, each of said electrode plates includ-
Seals 5 with stiffening element 6 for obtaining a better Ing an outer peripheral plate portion and a plurality
stability are provided to maintain the assembled ends of of centrally located, spaced apart grid members
the respective anode 1, cathode 2, membrane 3, and 10 integral with said outer plate portion, the outer
associated seals 4. Openings 7 for the various reaction peripheral plate portion of one of said electrode
fluids are provided between adjacent assemblies. The plates in sealing engagement with the inner portion
optimum distribution of the reaction fluid being mixed of the facing surface of-one ot said outer §eal meim-
with product fluids, such as hydrogen and gaseous chlo- bers and the outer peripheral pla_te portion of the
rine, and accumulating in the space between the elec- 13 other Ol.lfhc:isa.ld electrocgle plaftteli n} se_ahng elrclgage;
roe pairs s not influcnced by any supporting sirue. 1o it the nner portion ofthe facing surface o
tmi:eiq‘ (;” gatsoever. . : : members of said one of said electrode plates pro-
. 2 shows an assembly similar to that iliustrated in o ) :
. ) . jecting outwardly toward said other one of said
FIG. 1 wherein only a single seal 4 is employed. 20 lectrode blates for t with one side of
The exploded view of FIG. 3 shows the component v THITOCe prates crgagement w ne Se o
. . sald membrane element to urge a first portion of
parts of an electrolysis cell. The louver-like arrange- said membrane element toward said other one of
ment of the grid rods 8 which may also be designed as said electrode plates, said grid members of said
lamellas allows for the gaseous product fluids to escape other one of said electrode plates staggered relative
upwards without being impeded in any way. Membrane ;s to said grid members of said one of said electrode
3 made from a commercial-grade material is fixed with plates and projecting outwardly toward said one of
seal 4 as known so that, after installation of the second said electrode plates for engagement with the op-
electrode plate, it is located between the electrode posite side of said membrane element to urge a
plates as per the present invention. | second portion of said membrane element toward
Should other designs be preferable, the grid rods 3 sald one of said electrode plates, and a seal means
chosen might be of any alternative shape as exemplified between said plate portions of said electrode plates
in FIGS. 4a and 4b. The essential point is that the mem- and said membrane element, said seal means coop-
brane-facing Side 18 dESigHEd according to this invention erating with said membrane element for establish-
and that the grid rods of each electrode pair are stag- ing ‘a predetermined spacing between said elec-
gered by a maximum of half the rod width. 35 trode plates.

We claim:

, 2. The invention defined in claim 1 wherein said grid
1. A filter press electrolytic cell comprising:

members of said electrode plates include curved surface

a pair of cooperating outer seal members having co- portions for engagement with said membrane element.
operating facing surfaces, the outer peripheral por- 3. The invention defined in claim 1 wherein said outer
tions of the facing surfaces contacting one another 40 seal members include stiffening elements.
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